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(54) CERAMIC HEATER WITH ELECTROSTATIC CHUCK 
(57)Abstract: 

PURPOSE: To obtain a ceramic heater with an electrostatic chuck without causing any 
peeling, cracking, etc., in increasing or reducing the temperature in repetitive heat treatment 
in a semiconductor process. 

CONSTITUTION: This ceramic heater with an electrostatic chuck is obtained by attaching an 
electrode for the electrostatic chuck composed of pyrolytic graphite and an exothermic layer 
composed of the pyrolytic graphite on a substrate composed of a mixed sintered compact of 
aluminum nitride with boron nitride and further forming an insulating layer composed of 
pyrolytic boron nitride thereon. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this . translation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **^* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS . • ■ 

[Claim(s)] 

[Claim 1] A ceramic heater with an electrostatic chuck characterized by preparing an exoergic layer 
which consists of an electrode for electrostatic chucks which consists of pyrolysis graphite, and 
pyrolysis graphite on a base material which consists of a mixed sintered compact of alumimiiun nitride 
and a boron nitride, and coming further to prepare on it an insulating layer which consists of a pyrolysis 
boron nitride. 

[Claim 2] A ceramic heater with an electrostatic chuck indicated to claim 1 whose mixed sintered 
compact of alumimium nitride and a boron nitride is what contains alumimiiun nitride 5 to 50%. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a ceramic heater with an electrostatic chuck, especially 
the ceramic heater with an electrostatic chuck used for the rising-and-falling-temperature process in a 
semiconductor process. 

[0002] , . 1 ^ 

[Description of the Prior Art] Although the heater around which the metal wire was coiled 
conventionally was used for heating of the semiconductor wafer in the manufacturing process of a 
semiconductor device, about this, the activity of the ceramic one apparatus heater which used the 
ceramic thin film as a heating element is also proposed (refer to JP,4- 124076, A). Moreover, although the 
electrostatic chuck is used in the reduced pressure ambient atmosphere since a semiconductor wafer is 
fixed on a heater in heating of this semiconductor wafer, the ceramic heater with an electrostatic chuck 
which that construction material has shifted to the ceramics from resin with elevated-temperature-izing 
of a process (refer to JP,52-67353,A and JP,59-124140,A), and coalesced these ceramic heaters and a 
ceramic electrostatic chuck recently is also proposed (refer to JP,4-358074,A). 

[0003] . , , . 

[Problem(s) to be Solved by the Invention] However, this cei-amic heater with an electrostatic chuck is 
using the boron-nitride sintered compact for a base material, and since the pyrolysis graphite of a 
conductor layer differs from the pyrolysis boron nitride and coefficient of thermal expansion of an 
msulating layer, while this has repeated rising and falling temperature, the trouble that exfoliation of a 
layer and generating of a crack take place with thermal stress is. 

[Means for Solving the Problem] It is characterized by this preparing an exoergic layer which consists of 
an electrode for electrostatic chucks which consists of pyrolysis graphite, and pyrolysis graphite on a 
base material which consists of a mixed sintered compact of alumimium nitride and a borpn nitride, and 
coming fiirther to prepare on it an insulating layer which consists of a pyrolysis boron njtride about a 
ceramic heater with an electrostatic chuck at which this invention solved such disadvantage and a 
trouble. 

[0005] Namely, a result to which this invention persons examined many things about how to solve a 
trouble of a well-known ceramic heater with an electrostatic chuck conventionally, Since the difference 
of coefficient of linear expansion of this thing and coefficient of linear expansion of pyrolysis graphite 
and a pyrolysis boron nitride is small when consisting of a mixed sintered compact of aluminiium nitride 
and a boron nitride, this base material That nonconformities, such as exfoliation and crack initiation, do 
not produce it even if a ceramic heater with an electrostatic chuck which comes to prepare an insulating 
layer which consists of an electrostatic chuck electrode which becomes this base material from pyrolysis 
graphite, an exoergic layer, and a pyrolysis boron nitride repeats rising and falling temperature in a 
semiconductor process A header, According to this, reduction of a semiconductor-fabrication-machines- 
and-equipment sustaining cost and compaction of maintenance time amount were attained, it checked 
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that a semiconductor manufacturing cost was reducible, and this invention was completed. This is 

explained further in full detail below. 

[0006] 

[Function] This invention is a thing about a ceramic heater with an electrostatic chuck. Although 
characterized by this preparing the electrostatic chuck electrode and exoergic layer which consist of 
pyrolysis graphite on the base material which consists of a mixed sintered compact of alumimivun nitride 
and a boron nitride as described above, and coming further to prepare on it the insulating layer which 
consists of a pyrolysis boron nitride Since nonconformities, such as exfoliation and crack initiation, do 
not produce this thing even if it repeats rising and falling temperature, when it is used for a 
semiconductor process, it has the profitableness that it is supposed that it is useful in a semiconductor 
process etc. 

[0007] Although a ceramic thin film is used for the ceramic heater with an electrostatic chuck of this 
invention as a heating element, this prepares the electrode for electrostatic chucks and exoergic layer 
which consist of pyrolysis graphite on the mixed sintered compact of the alumimium nitride as a base, 
and a boron nitride, and comes further to prepare on this the insulating layer which consists of a 
pyrolysis boron nitride, although it is what is characterized by this ceramic heater with an electrostatic 
chuck consisting this base material of a mixed sintered compact of alumimium nitride and a boron 
nitride — this mixed sintered compact — the mixture of alvunimium nitride powder and boron-nitride 
powder — for example, ~ It can obtain by carrying out a hotpress on condition that 1,900 degrees C and 
150kgf7cm2. 

[0008] The place where the deer was carried out at and this invention persons investigated those 
physical properties about the mixed sintered compact of this alumimium nitride and boron nitride. This 
thing is mixing ratio [ of the alumimiiun nitride in that mixed sintered compact ] % [ALN/ALN+BN]. 
That coefficient of linear expansion showed drawdng 1 . It changes like 0.5 - 5.5xlO-6/degree C. When 
alxmiimium nitride is 5 - 50%, this coefficient of linear expansion It becomes 0.6 - 4.1xlO-6/degree C. It 
could be made in agreement with the coefficient of linear expansion of a pyrolysis boron nitride, when 
alumimium nitride was 7 - 13% further, the coefficient of linear expansion of pyrolysis graphite became 
0.8 - 1.6xl0-6/degree C, and it was found out that it can be made in agreement also with the coefficient 
of linear expansion of pyrolysis graphite. 

[0009] Therefore, even if the ceramic heater with an electrostatic chuck of this invention repeats the 
rising and falling temperature in a semiconductor process, the nonconformity of the electrode for 
electrostatic chucks which consists of a base which consists of a mixed sintered compact of alumimimn 
nitride and a boron nitride, and pyrolysis graphite and an exoergic layer, and the insulating layer which 
consists of a pyrolysis boron nitride ttiat a layer exfoliates according to the difference of coefficient of 
thermal expansion, or a crack occurs here is lost, and the profitableness that it can be used over a long 
period of time is given. 

[0010] moreover, if the mixing ratio of alxmiimiiun nitride is 80% or less about the base material which 
consists of a mixed sintered compact of this alumimium nitride and boron riitride, it is a synthetic 
temperature of pyrolysis graphite and a pyrolysis boron nitride Since that lowering on the strength was 
not accepted in 1,000 to 1,900 degree C, it was checked that it is what will obtain if this substrate can be 
used as a substrate of a ceramic heater with an electrostatic chuck, and has profitableness. Therefore, the 
amount of AIN is preferably [ 7 - 13% of] good 5 to 50%. 
[0011] 

[Example] Next, the example of this invention and the example of a comparison are given. 
10% of example alumimium nitride powder, and 90% [ of boron-nitride powder ] mixture A hotpress is 
carried out on the conditions of 1,900 degrees C and 150 kgf/cm2, the mixed sintered compact of 
alumimium nitride and a boron nitride is made, and it is a diameter after this. 200mmphi and a disc-like 
base material with a thickness of 6mm were produced. 

[0012] Subsequently, this base material is installed in a heat CVD reactor, and it is reaction temperatxwe. 
1 ,900 degrees C, After pyrolyzing a liquefied petroleum gas and depositing the generated pyrolysis 
graphite on a base material in pressure 5Torr at 50 micrometers in thickness. This is formed in the 
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electrode for electrostatic chucks, and the heating element for heaters by machining. Furthemiore, this is 
again installed in a heat CVD reactor, and it is reaction temperature. 1,900 degrees C, The pyrolysis of 
the 3 chlorination boron is carried out to ammonia by pressure lOTorr, and it is a pyrolysis boron nitride 
on this. Covered in thickness of 100 micrometers, the insulating layer was made to form, and the 
ceramic heater with an electrostatic chuck was produced. 

[0013] Equipment is equipped with the ceramic heater with an electrostatic chuck which carried out in 
this way next and was made, and it is under 1 0-5Torr. 1 00 degrees C Although rising and falling 
temperature was repeated among 1,000 degrees C, in this thing, it is this rising and falling temperature. 
Even if repeated 1 OO times, abnormalities, such as exfoliation and crack initiation, were not accepted. 
[0014] When should consist of a sintered compact of a boron nitride, and also the base material which 
consists of a mixed sintered compact of the alumimium nitride and the boron nitride in an example was 
processed like the example, the ceramic heater v^th an electrostatic chuck was created and the same trial 
as an example was performed about this for the example comparison of a comparison, when this thing 
repeated rising and falling temperature 30 times, the crack generated it on the insulating coat. 

[EffTOt of the Invention] This invention is a thing about a ceramic heater with an electrostatic chuck. On 
the base material which consists of a mixed sintered compact of alvimimium nitride and a boron nitride 
as described above, this Although characterized by preparing the exoergic layer which consists of an 
electrode for electrostatic chucks which consists of pyrolysis graphite, and pyrolysis graphite, and 
coming further to prepare on it the insulating layer which consists of a pyrolysis boron nitride This thing 
is what a base material becomes from the mixed sintered compact of alxmiimium nitride and a boron 
nitride. The electrode for electrostatic chucks which consists of the coefficient of linear expansion and 
pyrolysis graphite of this thing. From a difference with the coefficient of linear expansion of an 
insulating layer which consists of an exoergic layer and a pyrolysis boron nitride being min Even if this 
ceramic heater with an electrostatic chuck repeats the rising and faUing temperature in a semiconductor 
process, the profitableness that do not carry out raw [ of the nonconformities, such as exfoliation and 
crack initiation, ], therefore it is supposed that it is usefiil as an object for heat treatment of a 
semiconductor process is shown. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daxoages caused t>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawmgs] 

[Drawing 1] The related graph of the mixing ratio (%) of the alimiimium nitride in the mixed sintered 
compact of alumimium nitride and a boron nitride and the coefficient pf linear expansion of this thing is 
shown. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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